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OVARIES SECRETE MALE HORMONE
VI. A PRELIMINARY NOTE ON THE POSSIBILITIES OF ANDROGEN-
SECRETING OVARIES TO ASSUME AN ADRENAL FUNCTION*
R. T. HILL
The three paired abdominal glands, the kidney, the suprarenal
gland, and the gonad arise in the embryo from a common fold which
later serves to retain the urinary and genital primordia to the dorsal
body wall. It is well known that groups of adrenal cortical cells
(which may originate as part of the suprarenal primordium) are
often found quite distant to the location of the definitive suprarenal
gland, at times so far removed as to be incorporated in the adult
testis.
Sincediscovery of the androgenic function of ovaries'
, , 8.9 and
a partial analysis of that function as it pertains to mice,2'8 5 6 and
because of the proximity of origin of the definitive ovary and the
adrenal gland, the following questions present themselves. Do
adrenal cortical cells descend from their site of origin to be incorpo-
rated in the adult ovary? If so, do these cells retain their normal
function? These questions are posed in part by the extraordinary
Similarity of the appearance of cells in the ovary which has been
grafted into the ear of a captrated male mouse to those cells in the
adrenal cortex of the normal mouse. Some cells in such grafted
ovaries have 'been called "lutein like"8 because of their general
duster arrangement and histologic appearance; other cells, individ-
ually or collectively, as seen in grafted ovaries bear a striking resem-
blance to the cells found in the cortex of a normal adrenal gland. It
maybe noteworthythat a greater number of cells in a grafted mouse
ovary resemble suprarenal cortical cells than is the case in a non-
grafted ovary.
The physical change caused by grafting, with its attendant
environmental differences (temperature, blood supply, confined
space, etc.), produces a change in the histological appearance of
ovaries and in part, at least, in their physiology (androgenicty of
* From the Department of Anatomy, Indiana University, Bloomington, Indiana.
This research has been supported in part by a grant from the Graduate School of
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ovaries although no resemblance to testicular structure appears).
Thus, it might also be possible for other physiological potentialities
to exhibit themselves in ovaries, i.e., perhaps ovaries may assume,
under specific conditions, an adrenocortical function. These experi-
ments were started in an effort to ascertain whether or not, under
conditions of grafting, the ovary might exhibit other than a dual
gonadal (ovarian and testicular) physiology.
Experimental
A series of male mice of CHI strain* were castrated when
between 50 and 100 days of age. At the time of castration each
received a graft of a mouse ovary (donor 50 to 100 days of age)
into each ear. Ten such animals were studied. Albout 160 days
later the right adrenal was removed from each of the experimental
animals. At the same time the right adrenal was also extirpated
from 13 mice of the same sex and age. From both experimental
and control animals the left adrenal was removed 20 days subse-
quent to the right adrenalectomy. All animals had been kept in an
environmental temperature of 20-21° C. for 49 days prior to
removal ofthe first (right) adrenal. The temperature of 20-21° C.
was used because of its proven ability to stimulate the production of
androgen by ovarian grafts in the ears.2 The majority of the
experimental animals exhibited either partially or completely devel-
oped seminal vesicles at or before the time of removal of the second
(left) adrenal.
Of the 10 experimental animals, 8 died between 3 and 14 days
following removal of the second adrenal, the average survival period
being 8.5 days. Two of the experimental group were still alive and
in good condition 37 days after removal of the second adrenal, at
which time the seminal vesicles were examined at laparotomy and
the portions of the ear containing the grafted ovaries were removed.
The accessory sex glands of one of these two animals (M.S.V. 304)
were no larger than those from a castrated mouse and the grafted
ovaries were very small. The second animal (M.S.V. 306) exhib-
ited normal accessory organs and the grafted ovaries were large.
These two animals died on the 17th and 19th days, respectively,
following removal of the grafted ovaries (on the 54th and 56th
days following complete adrenalectomy).
* Obtained from Dr. L. C. Strong of the Yale University School of Medicine.
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Of the control group of 13 normal males, all were dead by the
27;th day following complete adrenalectomy; the first ones died on
the 7th day. The average survival time of the control animals
was 13.8 days. The longer average survival period of the control
animals is of doubtful significance in so far as the only surgery
undergone by the control group was adrenalectomy. The experi-
mental animals had undergone castration and grafting, and from 1
to 3 laparotomies during the course of the experiment, the last
laparotomy in each case being coincident with the removal of one
of the adrenals. Thus it seems reasonable to assume that the vigor
of the experimental animals was probably not on a par with that of
the control animals.
The extended survival of the two experimental animals becomes
significant only if that survival period is brought about by the
presence of the grafted ovaries. Thus, the ovarian grafts were
removed from the ears ofthose two animals on the 37th day follow-
ing adrenalectomy and on the 23rd day after the death of the others
in the experimental group.
TABLE 2
Control Right adrenal Left adrenal Days alive after
mice out out Died adrenalectomy
1 4-16-44 5-8-44 5-15-44 7
2 cc cc CC 7
3 c" 5-16-44 8
4
CC cc cc 8
5 cc cc 5-31-44 23
6 cc cc CC 23
7
cc CC cc 23
8 cc 5-10-44 5-15-44 7
9 C"
CC cc 7
10 CC cc 5-16-44 8
1 1 cc cc 5-15-44 7
12 cc cc 6-2-44 25
13 CC cc 6-4-44 27
Average 13.8
The present experiments were preceded by preliminary studies
of the same nature, but on only two or three animals at a time and
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they were not well controlled. However, in that group of early
experimental animals, one (M.S.V. 257) out of 15, carrying grafts
of ovaries which were very small, survived adrenalectomy for 39
days and was still in good health, at which time both grafted ovaries
were removed. Death ensued 14 days later.
Discussion
The results of these experiments give some indication of a func-
tion ofgrafted ovaries in mice which sustains life following complete
adrenalectomy. Whether or not under different conditions the
ovary could more strongly and definitely exhibit a life-sustaining
adrenalomimetic function remains to be seen. In only three experi-
mental animals has survival following adrenalectomy been gready
extended beyond the survival time of adrenalectomized control
animals. Thesethree instances suggest thatthe grafted ovaries may
have had an adrenocortical life-sustaining function. However, it is
entirely possible that in these three animals the grafted ovaries may
have carried small amounts of adrenal cortical tissue with them in
their descent from the urogenital ridge. It is further possible that
life-sustaining accessory cortical tissue was present in the experi-
mental animals, being extra-adrenal and extratesticular in location,
and which was not removed at adrenalectomy or castration. If
such were the case, it is unfortunate that none of the experimental
animals exhibited the same characteristics. The histology of the
grafted ovaries does not darify the picture because of the abundance
of cells which have an appearance much like that of normal adrenal
cortical cells.
At present two possibilities present themselves. First, that
extended survival in these experiments may havebeen brought about
by the presence of accessory adrenal cortical tissue, possibly located
in the substance of the grafted ovary and transplanted from the
host animal. Second, that the extended survival may have been
brought about by the presence and altered physiology of the grafted
ovaries. It is suggested that the second possibility seems the more
plausible because of the greatly extended survival in three experi-
mental animals and in none of the controls. We do not suggest
thatthe androgenicity ofthe grafted ovaries plays anypart, although
that possibility is not excluded.
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